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.Ml „ll ji 




\>"^ <i 03^^ -U^=J1 l| : ^"^^ 



( lafc 7 ) : *U^! 

. ii jjjjis ^bj^i J^i - 

( AJaij 13 ) : fbj^l 

: (1^2,5) ^j-JI- 



: ( 4,5 ) f IhlH-SM - 

. jjjj Ajjj] £^2aLa. RC <^-" 

: ( Lfc 6 ) ^h^I - 



. ^1 Qiil ^ A£jaJ AjflUa ^ujIjJ 
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(i^7) fin^i 



fl jffi"" LfcR> LfcU^ 



( W 2 ) II j^^l jjjjIS Jji^i ^bj^l J^t : JjVt f >fl 

. qJLc oglaJu 6>jjo^oJI oljlall u^^9 oljlsJI yA&J 
. II jjA^loJI jSj^S JgJbfcjoJ ^{jj^SJI JJb*JI cujjlp ^jJi qjjjcxJI ^ 1-^ 

F = 9, 65. 10 4 C.mol~ l \ lS^J - 
V m = 24 L.mor l : ^jj^ ^ cjl jUE J jJI ^1 - 

u- oPjj 2 ^) JL^W 5 n( 2 ; 9) + 2Cf II jp*-SJl jjjjK Jji^l ^bj^ll J^ks!! >ji 



■ ♦* 



(aq) 



Jc Sn (S) jla uPjj^V 1 ^ J J* C£ 2(g) jj&l ^ > uj^ ' 

^1 Jja^ll ^UiaiJI aa II ^LaJ^I aH*JI gtfUj jjj&ll J£ Jje. J^iUJI Jctfill *H*- LJ&i - 2 

^Jjj Jlc, Aia. . At = 80min / = 1,5A cPWj*^ jM^ » J 1 -^ c^Wj^ -^j* -3 

.^Lj^l JkJI JU15I Si. J^U gfoll jjKII 



( 5 ) 4jjAjjj^i frVJ :<^i *>JI 

c 

Jj032jljuUU 9 

^5v9 CLugj^JI OJucxjuj\JI RaJu^uJ ^9^1 CL>jjJb /5JL>jLjuaj Cjl*j> i OAT: o\JL*jo ^5v9 O^LoJI 

c c 

■ pH 

. a; =io- 14 : ^ui^Vumi- 



■ PK A {NH; iaq) INH, iaq) 



)=9,2 : NH + 4(aq) /NH 3(aq) ^>ll^^l^- 





- -i 

lSJJ' 








8,2 - 10 


6-7,6 


5,2-6,8 


3,1-4,4 





dLu >»SU ^Uil JjK ^1 ^Ijj -1 

J jSa-JI lift p/f ^ JacS . q =2.10" 2 mo/.L _1 6 j& jjj V <^ ^ (S B ) ^L. V jk* jifcj 

.pH =10,75 <^ 



0,5 
0.75 



0,75 
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3(aq) 



+ H 2 O (0 <. 



.(NH; aq) /NH 3(aq) ) ^c>c3^-1.3 

(Sa) cP U <-bk* *kJ* ' C' fi < (S\) ^lU^bU Jjl^ t> V B = 30 wL ^1 ^ 

. pH u-UL C A =2.10~ 2 mol.L~ l j^J^I ^jAUJ^ 11 

S uUtJI 6 1lS 3_uLoa£1I <5i*JI ' »<1 -9 1 

(j^aJ (S A ) J jk-II y A fa-JI Aft* -kdill pH 1 W c^^ 1 ^ "2.2 

■ 

. jal£2]tU^] p h e j V AE 0^1^^-2.2.1 

. c\ m-^I -2.2.2 

. pH jW <tM- s j^V i^^ 1 <-i^l^l t t (jjc -2.2.3 

a£&JI ^ A^L^I g^ll 4jjAjj^I J jk* <> ^1 ^k -2.2.4 

. c>li2JI -kklt ^ [tv//;] =15.[M/ 3 ] 



1 

0,7 5 
0.5 



0,5 



0,5 

0,5 

0,5 
0.75 
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I^JsLu oJ-jJI JjIs^II cLoiaJI jj q-?Ji> ^ ( _d>430 _ 354 ) yjj o^ucdl 



.c=3.10 8 m.^ _1 : ^Ijflll ^ jl^l ^ - 

.h=6,63A0- 34 J.s : <ii£Ajfctf- 

ley=l,6.10" 19 7 - 

J£ *LuiLui 

i 1 



1 Ji&» 




D 



AjjSjJI 4*L!I J^j jjj 5/ ^jljJI JjiM j^u jl a j Lj D A Jj^ ^jl -1.2 



1 



L (mm) 




L>JO jijj jLLal djli J ^lmi -1.3 

** 

a 

u x ajjjx^II aj^jA\ Jjia 6 uW^' J^i^W -1.3.1 

0^ AljUaJl JjJ jiU E <SUall ^ jL 4 L-Lai^l "1.3.2 

.Ajj^j. gall 

d lA^La Sjxjuj SaJjJallj tilLuoll ^jJaJ j Aj^all ^^jjoiij ^ jSj -2 

<AiUiill ^^Ic ^i^OLall 4jjSj-<JI AjlLA\ (jiajc (_>joIjS ^J^Z. 

. L 1 = 42mm 



^-(mm 1 ) 
a 



2 



0,25 
0,5 



0,75 
0,5 

0,5 
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1 J&dil 



ID (21 



: ( 1ft 4,5 ) f Wj^I 

AjSjI RC JlM <>b1 -1 

: t> jj^lij (i) ^ 

R i R=10 6 Q 4lajUu 



. ( 2 ) jlnll ^JalS £^JJ^ < t=0 ^ ^ U1S lJl&JI 

. Uc (t) jSjSlll^^lU^liSll^U-llC^i-l.l 




x 



u c (t) = U max .e T uj^ 1 r j^-^ji 

. C«lnF lJjUI ji jL -1.3 

( lnF=10~ 9 F) 



-1.2 



3 t(ms) 

AJljl» RLC SjlJ <J SjaJl CjbLjjJl ^IjJ -2 

( 3 lA*^ ) .r b^ia jliaj L ^ g 1 ^j^^-i (J-*!*- 4 (b) (jjjbull cs-^j*^ cb^j-^ j*j ' «bjb 



4 cJ^^I (JIaaII Loll (Jj^o^jS AjjLa jix-dll SjjlII (^y&l AJajgal JJ t flj^gl] q(j^ Aliualll Clll JJ*J (jJ-*J 

Aq(C) 



10 



0 

























































































































































































\ 0 



















































































































































































t(ms) 
— > 



CD (21 
K 




(b) 



3 J^JI 



4 J&i&n 



? 4 JS^l ^jjjisll iXM t> (.Uii -2.1 

. l (_W*^ ^ ^.jl t ^jU] T 0 o 3 ^ 1 JJ^ 1 J 1 -^ T jj^l j' jW^W -2.3 
. t 2 = 2T j tj = 0 u^^ 1 s J W1 ^ Jj^ J j*^ SAiiJI SiLkll -2.4 



0,5 
0,25 

0,5 



0,25 
0,5 

0,5 
0,5 
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. Ajjoujj s-I^^ (jjS^ll j 5 lI^^I iJ^<^\ AM (JUSlLujI L_u£jlill 

? QL^iall *ll jl 4^ ^ 3 jj^ jAL, -3.1 

? Vi mi oil jl^aJI \itk i.u^... ^1 Ajji j^JI f 0 jjjjII U -3.2 

R 2 4ia jli* CS^j' (J*^ J-* J C 2 = 4,7 IlF AjaUbM ' SL& a (jLaatAuilj ^jllc- j^j L_ a^UJI i LjjS ^^ic (J' j -3 .3 

l-aui r 2 c 150kQ j IkQ jO.lkQ : cL*JlA\ c\i a^jVi c^L^JI qh<> 

. f = 1 kHz ^AAjJa^ll Ajj jj^al! <jl Laic 

s 

1} 




1 *>il 



5 Ji^t 



Li j^*"" 1 dy^ 1 <y^i 



( Ja&j 3,75 ) SjS jSj* 4^1 jJ : JjVi *>li 

t> d 4iL^ ^ JLui jVI j^l (^ill c_^!>U! . jVl c> H ^ jl ^ a c> (service) 

( 1 J^l jJ^l ) . a£i&\ 

j^JI jjjIj j jLxjI - 

.g=10m.s- 2 :^1^ 

. H = 2,60 m - 
. d = D = 9 m - 
. h = 2,50 m - 




H 



^-4 



h 



D 



1 j&&n 



ULllc. e^)jj*j (^^Jlj O^jVlj Jajj^a (Oj i , j) ' ^**' a "J •^JtLa ^alr-o ^ ej^ll (jjj^j 



0,25 

0,5 

0,75 
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" • ** * i i i * k i 



o 



v ( m>s -l) . (O; i , j) 4c J"" cs^-H ^Jj& v y (t) J v x (t) u 1 ^^ J^J 

V x (t) ' L>L$^ c^^ 1 Ujj^ 1 <J*A4? -1 

. ? j g j a j V 0 4Wai v y (t) a j V 0 

. a « 17° a ^jjIJM Jj V 0 » 13,6 m.s _1 ^ 
^ . (O; i , j ) ^ ^GjL- -3 
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(A) 



2 jtiii 2,25) ^jaJ AjSUs a^Ijj : ^tili *>fl 

A-Lqj^Jjolq l^I^Luo! j\ A-iJ (J^-^ 
tilLaill ^pJl L_fl^)iallj ^Ix-o (^yii\ ^ILq AB ( ; 1 J 1 <aS j 

( 1 JiSlI ) . G > jy^ 
6 ^jj 1 csr^ (A) jj^ll Jj^ AB «jj>^ l 




1 J1A« 



^^SaVl jJjuoaII J 6 ( 0 = 0 E t = 0 ) ' jll <§Ual Ijy btjJa ^jjl jjll ^jJa ^o^)ilxJ 

.(E = 0 ) £± jll ^su-l 1*>J- G (> J^ 1 

. J A = 2,9. 10~ 3 kg.m 2 : (A) u'jj^ 1 jj^ ab < .n , ^ffl jj^l e > : 



AEp t (mJ) 



1,8- 



0 



. ,^1 jilt I^J E m 2 j < /' K j-" ^UJI -i 

(jjljjll 9 ^!jl jJI <C JxuB AillaJI 4-ajflSI ^a. ji -2 

. t 1= 0,5s AJiaJli ^ 

. j r 0 =0 : oA^I c^l W iP! -3 



2 



1 



1 



0,75 
1 



0, 75 
0,75 

0.75 



